Hypoxia renders hepatocytes susceptible to cell death by nitric oxide.
Under normoxic conditions, nitric oxide (NO) suppresses hepatocyte apoptosis. In contrast, NO contributes to hepatocellular injury in conditions associated with ischemia and reperfusion. To understand this paradoxical effect further, we compared the effects of various doses of NO, delivered from the chemical NO donor S-nitroso-N-acetylpenicillamine (SNAP), under both normoxic and hypoxic tissue culture conditions. We found that the cell death induced by NO under hypoxic conditions, which increased the production of reactive oxygen species, was accompanied by a necrotic morphology with a concomitant early decrease in ATP levels. The NO-induced death of hypoxic hepatocytes was reversed by co-incubation with the anti-oxidant N-acetylcysteine. We conclude that hypoxia-induced oxidative stress subsequent to ATP depletion can switch NO from an anti-apoptotic to a hepatotoxic agent. These findings may have implications for NO-induced liver damage in settings of tissue hypoxia.